We performed laparoscopic cholecystectomy for symptomatic cholelithiasis on four patients with cirrhosis of the liver, two of whom had clinical portal hypertension and splenomegaly. Preoperative examination disclosed hypersplenism in one patient, while mild thrombocytopenia and decreased prothrombin concentration were noted in three patients. However, no remarkable bleeding tendency was recognized clinically in any of the patients. Preoperatively, by Child-Pugh's criteria, three patients had class B disease and one class A disease. Intraoperatively, remarkable inflammatory change or fibrotic change of the gallbladder wall and Calot's triangle was observed in two cases, and collateral veins and lymphangial congestion were observed in all four cases. In the first case, extreme bleeding and lymphorrhea from dissected sites were observed, and a 1.5 unit of transfusion of whole blood was required during operation. Postoperatively, increase in ascites which was controlled with diuretics was recognized in one ease. However, the postoperative course was uneventful in all cases, and no serious complications were recognized.
INTRODUCTION
Laparoscopic cholecystectomy has rapidly become the preferred method of managing symptomatic cholelithiasis. Absolute and relative contraindications to laparoscopic cholecystectomy are becoming fewer as surgeons gain experience and confidence in using the new equipment and techniques required for this procedure (1) (2) (3) .
However, liver cirrhosis is still usually considered a relative or absolute contraindication to laparoscopic cholecystectomy, and only a few reports have been made of the performance of laparoscopic cholecystectomy in patients with liver cirrhosis. The indications for laparoscopic cholecystectomy in cirrhotic patients remain unclear and controversial (1, 3, 4) . For patients with cholelithiasis, our philosophy from the inception of laparoscopic cholecystectomy at our clinic has been to attempt to use laparoscopic procedures for all patients undergoing cholecystectomy. We report here the findings of four consecutive patients with liver cirrhosis who underwent successful laparoscopic cholecystectomy, and make some suggestions regarding effective intraoperative management of these patients.
PATIENTS AND METHODS
The findings obtained for four consecutive patients with symptomatic cholelithiasis and cirrhosis of the liver who underwent laparoscopic cholecystectomy in our institute, were retrospectively reviewed. All four patients had been diagnosed with cirrhosis based on the results of pathologic examination. Clinical history, diagnosis, and preoperative data are listed for each patient in Table 1 .
Ultrasonography, computed tomography (CT) and drip infusion cholangiography (DIC) or endoscopic retrograde cholangiography (ERC) studies were performed preoperatively. Preoperative examination including blood cell counts, liver function tests including serum levels of total protein, albumin, aspartate aminotransferase, alanine aminotransferase, total bilirubin, alkaline phosphatase, and coagulation and fibdnolytic factors were performed 148 T. ISHIKAWA et al. bladder, exposure of the cystic duct and artery became easier, and these structures were dissected (Fig. 3) . In cases 1 and 2, bleeding and lymphorrhea were controlled mainly with electrocautery, which resulted in extreme bleeding (1,100 and 600 ml, respectively) and lymphorrhea. Therefore, in cases 3 and 4, either clipping or ligation was frequently performed at sites of dessection. Fibrin glue was used to secure hemostasis at sites of dissection in cases 1 and 3, and a Penrose drain was placed.
Operating times (range, 105-370 minutes) and bleeding volumes (50-1,100 ml) are summarized in Table 3 . A 1.5 unit whole blood transfusion was required in case 1 (Table 3) .
Postoperative Course and Outcome In case 2, rebleeding from the abdominal wall on the first postoperative day was managed by transfusion of 1 unit of whole blood, and no surgical treatment was required. In case 3, moderate ascites developed, and was controlled with diuretics. There were no significant differences in results of liver function tests before and after operation ( Table 4 ).
The postoperative courses were almost entirely uneventful, and no serious complications occurred in any of the 4 patients. Cases 1 and 4 were hospitalized for 6 and 7 days after surgery until skin sutures were removed. Discharge were delayed in two case, because of alcoholism in case 2, and of persistent ascites in case 3 (Table  5) . Of the four patients, three are alive and without complaint between 7 and 11 months after surgery; in case 1, however, death due to rebleeding from esophageal varicies occurred 13 months after surgery. Laparoscopic cholecystectomy, which has the benefit of being a minimally invasive procedure (9,10) also has the possible disadvantage of poor control of significant intraoperative hemorrhage, since the same limitations in the use of surgical instruments and difficulties in placement of surgical packs or direct manual compression of bleeding sites under laparoscopic guidance exist. Given these considerations, many surgeons believe that cirrhosis is an absolute or relative contraindication to the performance of laparoscopic cholecystectomy. In addition, reports of the use of laparoscopic surgery in cirrhotic patients have appeared only occasionally (1, 3, 4) From our experience, problems and measures taken to ensure safety in laparoscopic procedures include the following. At the commencement of surgery, the first trocar should be placed carefully so as not to injure the collat- We routinely performed intraoperative cholangiography (IOR) in order to confirm biliary duct anatomy and to exclude the presence of unsuspected biliary duct injury. IOR was simultaneously used to determine the point of dissection of the bile duct by measuring the distance between the fixing clip and common bile duct. We recommend that IOR be performed when the cystic duct is identified near its junction with the gallbladder; this may reduce overdissection into Calot's triangle and extensive bleeding.
No mortality or serious complications were observed, and the postoperative course was uneventful in all cases. No postoperative deterioration in liver function test values (serum AST, ALT, alkaline phosphatase or bilirubin) was noted in any of the four patients. Advantages of laparoscopic surgery also include shorter periods of postoperative fever and use of analgesics, as well as early ambulation.
In summary, despite the small number of patients studied and the short periods of follow-up, our initial results are encouraging enough to suggest that careful laparoscopic cholecystectomy for cholelithiasis in patients with cirrhosis who are Child-Pugh class A and B appears to be a safe and beneficial option.
